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Recently, a new concept is proposed by using WDPSS in low-speed wind tunnel 
tests. As a new style suspension, it shows an irreplaceable superiority over the 
traditional support system and can not only produce less airflow interference but be 
used in a variety of dynamic tests of the aircraft model. However, the aircraft model 
in WDPSS is suspended in the air, so an independent measurement system for aircraft 
model is required. In this paper, an attitude measurement system base on monocular 
vision is constructed to study on the measurement method base on monocular vision 
for attitude of aircraft model suspended. The main works and achievements in this 
paper are as follows: 
 Firstly， the hardware system of the attitude measurement system base on 
monocular vision is constructed.  The system consists of  CMOS camera,  lens,  
infrared light, infrared filter and reflectors，etc to reduce image noise and interference 
from the hardware. By reducing the feature point area and increasing the span 
between the feature points, the impact of image extraction error of center on the 
attitude calculated is reduced. 
Secondly, attitude estimation algorithm is researched, Camera calibration to 
determine the camera internal and external parameters ;  the six feature points on the 
surface of the aircraft model determined by PnP problem theory; According to camera 
model, the constraints of the 3D coordinates and image coordinates; optimization 
function about the pose is constructed , to determine the pose of the aircraft relative to 
the camera; the pose of the aircraft relative to the world is calculated , and then three 
attitude angles can be computed. 
Finally, the experiments with three-axis turntable show that the system has good 
stability, higher measurement accuracy and a certain instantaneity. By dynamic 















feasible, effective for aircraft model suspended. it’s the basic to improve the control 
precision of the 6-DOF aircraft mode. 
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